The photochemical behaviour of amidopyrine (1) in cyclohexane was studied. The photodimer (2) and three fragmentation products (3-5) could be isolated and identified with the help of spectroscopic methods. The participation of 4-pyrazolin-3-ones in photochemical cycloadditions is demonstrated for the first time.
Introduction
The photochemical behaviour of amidopyrine (1) (4-dimethylamino-1,5-dimethyl-2-phenyl-4-pyrazolin-3-one) in several polar solvents has been reported [3, 4] . A number of compounds were isolated as fragmentation or rearrangement products; however most of the reported products represent addition compounds due to interaction of the solvent with an a-lactam intermediate or one of the valence isomers of 1 [4] , + other products 3-6
Scheme 1
In order to avoid solvent effects when polar solvents are used, 1 was irradiated in cyclohexane.
Results and Discussion
Irradiation of 1 in cyclohexane at room temperature, using light of 366 nm wavelength, caused it to dimerise, in part to a new photoproduct (2) , in addition to four fragmentation products 3-6 (Scheme 1).
The structure of 2 was evident from its spectral properties; a much simpler ultraviolet spectrum due * Reprint requests to Prof. Dr. Dr. med. J. Reisch. 0340-5087/79/1000-1431/$ 01.00/0 to loss of conjugation. The UV absorption band of 1 nil pN appears at longer wavelength (Cax = 272 nm) than the cyclobutane dimer 2.
The mass spectrum at 17 mA (field-desorption method) shows the base peak mje 463 (M + H)+ as w r ell as the intense ion mje 231 (M/2)+, suggesting the symmetrical rupture of the cyclobutane ring to give fragment ions of mass equal to half of the dimer [5, 6] . However, electron-impact MS gave no apparent molecular ion, but the intense ion at mje 231 and its fragmentation sequence is similar to that of the monomer 1 [7] . Thus the following fragmentation pattern was observed; mje 231 (M+/2), 112 (M+/2-119), 97 (M+/2 -119-15) and 56 (M+/2 -119 -15 -41).
From the X H NMR spectra of 2 three methyl signals were observed at <5 1.30, 2.60 and 3.13. As expected the dimer 2 shows three types of methyl groups similar to that in the monomer 1 <5 2.21, 2.81 and 2.96 [8] . However, the chemical shift of one of the methyl groups of the monomer 1 has shifted from 6 2.21 (CH3-C=C) to d 1.30 in the Table I . 13 C-NMR assignments of 1 and 2 (CDC13) TMS). 30 is in accordance with that reported for methyl groups on a cyclohexane ring [9] . Table I records the 13 C-NMR chemical shifts of 1 and 2.
In the 13 C-NMR of 2 (Table I) , the downfield shift of C-l 1, C-ll' and C-3 and C-3' compared to equivalent carbons in 1, results from the disappearance of the -C=C-bond and the absence of the conjugation of the a,^-unsaturated keto-group, respectively [11] . In addition C-4, C-4' and C-5, C-5' experienced a substantial upfield shift due to the formation of the cyclobutane ring [5] .
The IR spectra of 2 shows v 1000 (m) cm -1 originally absent in 1, which could be assigned to the cyclobutane ring [12] , while that at 1620 (s) cm -1 of the ring double bond in I disappeared, other bands were almost similar in 1 and 2.
The structure of the dimer was assigned as 2 because the head-to-tail dimer formation is more possible in the nonpolar solvent employed [9, 13] . The configuration of 2 is assigned as the anti-headto-tail isomer because of the steric effects and polar interaction of the substituents on the cyclobutane ring [14] .
With regards to the hitherto-reported photochemical studies on pyrazolinones-3, the photodimer 2 formation represents a new feature for this class of compounds.
Four other compounds (3-6) were separated, three of them were identified as oxanilide (3) , N,N-dimethylN'-phenyloxamide (4) and N,N-dimethyl-N'-phenylurea (5). The structure of the fourth compound (6) is presently under investigation.
Experimental
All melting points are uncorrected. UV measurments were recorded with a Zeiss DMR21. IR spectra were recorded with a Perkin-Elmer 457, only peaks yielding structural information are reported. X H and 13 C NMR spectra were determined with a Bruker WH-90 spectrometer operating at 22.63 MHz, and chemical shifts are given in d units relative to TMS. The mass spectra (electron-impact MS) were determined with a Hitachi-Perkin-Elmer RMU-6D spectrometer (70 eV) and field-desorption mass spectra were recorded with a MAT 731 spectrometer; 10 kV. Microanalysis were performed by Glier Laboratory, Röthlein.
Photolysis was carried out using a mercury highpressure immersion arc lamp (TQ 120 K, Quarzlampengesellschaft, Hanau). Photoproducts were separated by elution chromatography on Merck 70-230 mesh silica gel. Solvents were all reagent grade.
Photolysis of amidopyrin (1)
A solution of 1 (3.6 g) in cyclohexane (1.6 1) was irradiated for 6 h. After evaporation of the solvent, the residue was chromatographed on silica gel with benzene-acetone (10:1) as eluant. The separated products were identified as 2-5.
The solid product was purified by recrystallisation from benzene to give 215 mg of colourless crystals, m.p. 13 C NMR (see Table I ). The product was identical with a sample prepared from oxanilyl chloride and dimethylamine.
N,N-dimethyl-N'-phenylurea
(5) The solid product was recrystallised from benzene to give 340 mg of m.p. 129-131 °C (lit, [16] 127.5-128 °C).
